I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

In case of abnormal uterine bleeding (AUB), guidelines indicate transvaginal ultrasound (TVS) evaluation of endometrial thickness as the first investigation. Ultrasound is a less invasive test and proves quite useful when having to discriminate cancer or hyperplasia depending on endometrial thickness in a postmenopausal patient.

Endometrial cancer is the most common cancer of the female genital tract in the developed countries.\[[@ref1]\] It generally occurs in the postmenopausal women with AUB, but in 10% of cases, it could be asymptomatic\[[@ref2]\] and should be discovered by incidental during annual ultrasound control for evaluating the presence of postmenopausal-thickened endometrium. This thickness indicates an increased risk of malignancy or other benign pathology (hyperplasia, myoma, and polyp).\[[@ref3]\] As patients with AUB, asymptomatic postmenopausal women with an endometrial thickness \>5 mm, found by ultrasound, should undergo a hysteroscopy and an endometrial biopsy, even if there is no consensus among authors about the definition of thickened endometrium for asymptomatic postmenopausal women.\[[@ref4]\] In 2014, Giannella *et al*. showed that using an endometrial thickness cutoff value ≥4 mm, only 3% of performed hysteroscopies were useful for the detection of premalignant or malignant lesions.\[[@ref5]\] According to Smith-Bindman, in a postmenopausal woman without vaginal bleeding, if the endometrium measures \>11 mm, a biopsy should be considered as the risk of cancer is 6.7%, whereas if the endometrium measures ≤11 mm, a biopsy is not needed as the risk of cancer is extremely low.\[[@ref6]\]

On the contrary, hysteroscopy is commonly considered as the gold standard technique for the evaluation of endometrial pathologies, allowing a direct view of the uterine cavity directly and to perform the biopsy.\[[@ref7][@ref8]\] It is less invasive than dilation and curettage (D and C) and does not need anesthesia.\[[@ref9]\]

The aim of this study is to compare the macroscopic hysteroscopic findings to histological findings in asymptomatic postmenopausal patients with incidental ultrasound discovery of thickened endometrium \>5 mm.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

This is a retrospective study involving case records of 295 women undergone outpatient hysteroscopy and endometrial biopsy between 2009 and 2015 at the National Cancer Research Centre, Istituto Tumori "Giovanni Paolo II," Bari, Italy, and at the Department of Obstetrics and Gynaecology 2, AOUP, Santa Chiara Hospital, Pisa, Italy.

The general methodology of this study has been described in a companion article published by Loiacono *et al*.\[[@ref10]\]

The patients were all postmenopausal and asymptomatic. None of them had positive personal history of cancer of the genital tract. None took hormone replacement therapy.

Menopause was defined as spontaneous cessation of menses for 1 year or more.

The median age in our case reports is 59.5 years old with an age range of 45--81 years. Most of the patients were suffering from comorbidity (diabetes mellitus, obesity, and hypertension), but this information was not available in all cases.

Each patient underwent TVS to define endometrial thickness. In a sagittal scan, the operator calculated the maximum distance between the two lines of the endometrium/myometrium interface. The cutoff used to suspect the presence of endometrial pathology was a maximum thickness \>5.

The most experienced operator was always present during all procedures. Hysteroscopies were performed by vaginoscopic approach: without speculum, without local or general anesthesia, and with a 3- or 5-mm hysteroscope (30° view). Isotonic sodium chloride was used as distension medium with a pressure of 50--70 mmHg and flow (100--120 mmHg).\[[@ref11][@ref12]\] Hysteroscopic examination included inspection of the uterine cavity with a panoramic shot, visualization of both tubal ostia, and observation of the cervical canal by removing the hysteroscope.

Histological findings were classified as normal if they were atrophic or hypotrophic and as abnormal in cases of endometrial polyps, submucous myomas, endometritis, adenomyosis, endometrial hyperplasia, and endometrial cancer.\[[@ref13]\]

Endometrial cancer was suspected if there were these hysteroscopic findings: atypical vessels, irregular necrotic tissue,\[[@ref14]\] micropapillary or polypoid hypertrophy,\[[@ref15]\] mammillations, cerebroid irregularities associated with irregular polylobular, friable excrescences with necrosis or bleeding.\[[@ref16]\]

Endometrial hyperplasia was suspected if there were these hysteroscopic findings: increased endometrial thickness, both localized or diffuse; cystic formations with a reduction of the interglandular space; and dilated superficial vessels.\[[@ref13]\]

The material was fixed in 10% formalin and sent to an associate pathologist for the histopathological examination; in each case pathologist was informed about ultrasonographic and hysteroscopic findings.

Statistical analysis {#sec2-1}
--------------------

Hysteroscopic and histopathological findings were expressed as percentage. Cohen\'s kappa coefficient (Cohen, 1960) was calculated to determine the power of concordance between histological diagnosis and hysteroscopy. Landis and Koch (1977) described intervals for the values of κ and associated different empirical concordance levels with these values. Empirical concordance levels according to Landis and Koch are κ \<0 low; 0.00≤κ≤0.20 weak; 0.21≤κ≤0.40 sufficient; 0.41≤κ≤0.60 good; 0.61≤κ≤0.80 excellent; and 0.81≤κ≤1.00 almost perfect. To evaluate the ability of the test to correctly classify the patients, sensitivity, specificity, negative predictive values (NPV), and positive predictive value (PPV) were calculated.

Ethical approval {#sec2-2}
----------------

The study was conducted in accordance with the Declaration of Helsinki and was approved by the local ethics committee of the institute. Informed written consent was obtained from all patients prior to their enrollment in this study.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Comparing hysteroscopic findings with histological results of 295 asymptomatic patients with thickened endometrium \[[Table 1](#T1){ref-type="table"}\], hysteroscopy showed normal findings in 79 (26. 8%) cases. Among these 79 cases, histology showed 60 cases of atrophy, 3 cases of simple hyperplasia, no case of atypical hyperplasia and endometrial carcinoma. In 16 cases of 79, endometrial sample was insufficient.

###### 

Comparative breakdown of hysteroscopic and histological findings in asymptomatic postmenopausal women with a thickened endometrium

  Histologic finding     Hysteroscopy                                               
  ---------------------- -------------- ------------ --------- ---------- --------- -----
  Atrophy                60             0            0         0          0         60
  Polyps                 0              197          0         0          0         197
  Myoma                  0              0            4         0          0         4
  Simple hyperplasia     3              1            0         8          0         12
  Atypical hyperplasia   0              0            0         2          1         3
  Carcinoma              0              0            0         0          3         3
  Not diagnostic         16             0            0         0          0         16
  Total (%)              79 (26.8)      198 (67.1)   4 (1.4)   10 (3.4)   4 (1.4)   295

Histology confirmed the hysteroscopic diagnoses of 198 (67.1%) cases of polyps and 4 (1.4%) cases of submucous myoma. All samples were sufficient for histological diagnosis.

Hysteroscopy showed 10 (3.4%) cases of hyperplastic endometrium; 8 of these cases resulted histologically as simple hyperplasia and 2 cases as atypical hyperplasia. None of the carcinoma cases was found. Each sample was sufficient for histological diagnosis.

We suspected 4 (1.4%) cases of endometrial cancer by hysteroscopy, three of them were histologically confirmed. The last one was diagnosed histologically as atypical hyperplasia. Each sample was sufficient for histological diagnosis.

The concordance between histological diagnosis and hysteroscopy was almost perfect; Cohen\'s kappa equal to 0.86 (*P* \< 0.001).

According to these data, hysteroscopy view of normal findings showed a sensitivity of 100%, a specificity of 98.6%, PPV 95.2, and NPV 100%.

The sensitivity, specificity, PPV, and NPV for hysteroscopic polyps and myomas were 100%, 98.7%, 99.5%, and 100%, respectively.

For endometrial hyperplasia, hysteroscopy showed a sensitivity, specificity, PPV, and NPV of 66.7%, 100%, 100%, and 98.1%, respectively.

The sensitivity, specificity, PPV, and NPV for endometrial cancer were 100%, 99%, 75%, and 100%, respectively.

All of these data are shown in [Table 2](#T2){ref-type="table"}.

###### 

Sensitivity, specificity, positive predictive value, and negative predictive value (%) for hysteroscopy

  Hysteroscopic findings    Sensitivity   Specificity   PPV     NPV
  ------------------------- ------------- ------------- ------- -------
  Normal                    100.0         98.6          95.2    100.0
  Polyps-myoma              100.0         98.7          99.5    100.0
  Endometrial hyperplasia   66.7          100.0         100.0   98.1
  Carcinoma                 100.0         99.6          75.0    100.0

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Histological diagnosis and hysteroscopy showed almost perfect concordance. The sensitivity of hysteroscopy in case of atrophic or lipotropic endometrium was 100%, its specificity 98.6%, PPV 95.2%, and NPV 100%. The results were almost the same in case of polyps or myoma; sensitivity was 100%, specificity 98.7%, PPV 99.5%, and NPV were 100%. However, sensitivity and NPV decreased to 66.7% and 98.1%, respectively, for endometrial hyperplasia, whereas specificity and PPV were both at 100%. Sensitivity of hysteroscopy for carcinoma results was 100%, its specificity 99.6%, PPV 75.0%, and NPV 100%.

According to literature, each postmenopausal patients showing an increased endometrial thickness (\>5 mm), with or without AUB, should undergo to further investigation.\[[@ref14]\] Conventionally, D and C was performed to arrow to an histological diagnosis.\[[@ref9]\] Recently, outpatient hysteroscopy with biopsy starts to be considered as the gold standard investigation of ultrasound-thickened endometrium.\[[@ref17]\] It allows both to visualize all uterine walls and to perform biopsy where endometrial lesions are localized.\[[@ref18]\] Ceci *et al*. compared hysteroscopic and hysterectomy findings showing that hysteroscopy with targeted biopsy is more reliable than D and C.\[[@ref19]\] In our experience, there was endometrial cancer close to left tubaric ostium \<3 mm. It is necessary to underline that in almost 50% of ultrasound endometrial thickness \>5 mm was not related to an endometrial pathology but hysteroscopic finding was a subseptate/arcuate uterus.

Outpatient hysteroscopy does not need hospitalization and anesthesia leading to important costs decrease.

In case of atrophic endometrium, the concordance between hysteroscopy and histology allows to avoid the execution of the biopsy by further reducing the costs.

On the other hand, some authors highlight that hysteroscopic normal findings are not enough to prove the absence of endometrial pathology, and they suggest to perform a biopsy in women with increased endometrial thickness, with or without AUB.\[[@ref14][@ref15][@ref20][@ref21]\] Endometrial sampling allows histological examination and immunohistochemistry for the final diagnosis.\[[@ref22]\]

The thickened endometrium with hysteroscopic and histopathologic findings in asymptomatic postmenopausal women has been already evaluated in literature;\[[@ref23]\] our results showed that hysteroscopy with targeted biopsy is useful not only in postmenopause woman with AUB but also in asymptomatic women with thickened endometrium in which both benign and malignant (3 cases on 295) were silent.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

Hysteroscopy allows an accurate diagnosis of benign endometrial pathology and suspect of malignant endometrial pathology in postmenopausal women with thickened endometrium. In case of suspect of malignant pathology, hysteroscopy allows direct biopsy, histological result confirms in most of cases the hysteroscopic impression. Hysteroscopy avoids biopsy in case of atrophic endometrium.
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